



by Paul E. Penasz 
To study how yearly removing crop residue by burn-
ing or baling affected the soi l, I starteq two long-term 
crop res idue management studies at the branch station's 
Irr igation Project northwest of Holcomb, Kansas. The 
soil is a silted Richfie ld s ilty clay loam, a soil developed 
from wind-blown material and deposits of silt and clay 
from irrigation water taken from the Arkansas river. 
The two studies are on wheat res idue, initiated the 
summer of 1969, and on grain sorghum res idue, s ta rted 
in the fa ll of 1970. Each year short ly after harvest, four 
residue management treatments were applied to diffe r-
ent p lots. Two nitrogen rates were applied preplan! fo r 
g ra in sorghum and topdressed for wheat in ·the spring. 
All o ther cultural practices were those ·recommended for 
irrigate d grain sorghum and wheat product ion. 
Tab le 1 gives grain sorghum yields for the seven yea rs 
(1971 -77) and Table 2, for w hea t yields for the eight 
years (1970-77) fo r the four residue management treat-
ments and the two nitrogen fertilization rates. No signi-
ficant long-term differences in yield due to residue 
management o r nit rogen rates occurred. However, signi· 
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f i c a n t  d i f f e r e n c e s  i n  y i e l d  d u e  t o  r e s i d u e  m a n a g e m e n t  
t r e a t m e n t s  a n d / o r  n i t r o g e n  r a t e s  o c c u r r e d  f o u r  o f  t h e  
s e v e n  y e a r s  o f  t h e  g r a i n  s o r g h u m  s t u d y  a n d  f o u r  o f  t h e  
e i g h t  y e a r s  o f  t h e  w h e a t  s t u d y .  T h e  d a t a  i n d i c a t e  a  s l i g h t  
y i e l d  a d v a n t a g e  t o  b u r n i n g  o f  g r a i n  s o r g h u m  r e s i d u e  a n d  
r e m o v i n g  o r  b u r n i n g  w h e a t  r e s i d u e .  
T h e  s o i l  t e s t  d a t a  i n  T a b l e s  3  a n d  4  s h o w  n o  s i g n i f i c a n t  
d i f f e r e n c e s  d u e  t o  r e s i d u e  m a n a g e m e n t .  T h e  h i g h e r  r a t e  
o f  n i t r o g e n  f e r t i l i z a t i o n  d i d  n o t  l e a v e  s u b s t a n t i a l l y  m o r e  
n i t r o g e n  a f t e r  h a r v e s t  o f  g r a i n  s o r g h u m .  F a l l  s a m p l i n g  
o f  w h e a t  p l o t s  s h o w e d  n e a r l y  e q u a l  n i t r o g e n  ( s o i l  t e s t  
v a l u e s )  f o r  b o t h  r a t e s  o f  n i t r o g e n  a p p l i e d .  
I t  w a s  a n t i c i p a t e d  t h a t  s o i l  p h y s i c a l  p r o p e r t i e s  w o u l d  
n o t  c h a n g e  g r e a t l y ,  b u t  t h e y  w i l l  b e  m e a s u r e d  a f t e r  e a c h  
s t u d y  h a s  b e e n  c o n d u c t e d  t e n  y e a r s .  V i s u a l  o b s e r v a t i o n  
d u r i n g  t h e  f i r s t  t i l l a g e  a f t e r  b u r n i n g  i n d i c a t e s  a  m u c h  
m o r e  f r i a b l e  a n d  e a s i l y  t [ J i e d  s o i l  t h a n  i n  p l o t s  w h e r e  
t h e  c r o p  r e s i d u e  w a s  r e t a i n e d .  
Y i e l d s  a n d  s o i l  t e s t  d a t a  a f t e r  s e v e n  y e a r s  o f  g r a i n  
s o r g h u m  a n d  e i g h t  y e a r s  o f  w h e a t  i n d i c a t e  t h a t  r e m o v -
i n g  o r  b u r n i n g  c r o p  r e s i d u e  a n n u a l l y  h a s  l i t t l e  e f f e c t  o n  
g r a i n  y i e l d  o r  s o i l  f e r t i l i t y .  C o n t i n u a t i o n  o f  t h e  s t u d i e s  
s h o u l d  s u b s t a n t i a t e  t h e s e  c o n c l u s i o n s .  
T a b l e  1 . - Y i e l c l  o f  i r r i g a t e d  g r a i n  s o r g h u m  a s  i n f l u e n c e d  
b y  r e s i d u e  m a n a g e m e n t  a n d  n i t r o g e n  f e r t i l i z a t i o n .  G a r -
d e n  C i t y ,  K a n s a s .  1 9 7 1 - 7 7 .  
R e s i d u e  
Y i e l d  ( b u / a c r e ) '  
m a n a g e m e n t  
t r a ~ t m e n t  8 0  l b / a  o f  N *  
1 6 0  l b / a  o f  N *  A v g  
W o r k e d  i n  1 2 4 . 9  
1 2 6 . 3  1 2 5 . 6  
R e m o v e d  1 2 0 . 8  1 2 4 . 9  1 2 2 . 8  
2 x  r e s i d u e  1 2 6 . 7  
1 2 7 . 1  
1 2 6 . 9  
B u r n e d  1 2 7 . 9  
1 2 9 . 1  1 2 8 . 5  
A v g  
1 2 5 . 1  1 2 6 . 8  
L S D  ( . 0 5 )  f o r  m e a n s :  
R e s i d u e  t r e a t m e n t s  
N S  
N  r a t e s  
N S  
1 .  Y i e l d s  a r e  r e p o r t e d  a t  1 2 . 5 %  m o i s t u r e .  
* N  r a t e s  w e r e  1 0 0  l b / a  a n d  2 0 0  l b / a  b e f o r e  1 9 7 6 .  
T a b l e  2 . - Y i e l d  o f  i r r i g a t e d  w h e a t  a s  i n f l u e n c e d  b y  r e s i -
d u e  m a n a g e m e n t  a n d  n i t r o g e n  f e r t i l i z a t i o n .  G a r d e n  C i t y ,  
K a n s a s .  1 9 7 0 - 7 7 .  
R e s i d u e  
Y i e l d  ( b u / a c r e ) l  
m a n a g e m e n t  
t r e a t m e n t  
s o  l b / a  o f  
N  
1 0 0  l b / a  o f  N  A v g  
W o r k e d  i n  6 2 . 6  
6 4 . 2  
6 3 . 4  
R e m o v e d  6 4 . 1  
6 5 . 0  6 4 . 6  
2 x  r e s i d u e  
6 2 . 4  
6 3 . 5  6 2 . 0  
B u r n e d  
6 2 . 3  
6 6 . 1  6 4 . 2  
A v g  6 2 . 8  
6 4 . 7  
L S D  ( . 0 5 )  
f o r  
m e a n s :  
R e s i d u e  t r e a t m e n t  N S  
N  r a t e s  
N S  
1 .  Y i e l d s  a r e  r e p o r t e d  a t  1 2 . 5 %  m o i s t u r e .  
T a b l e  3 . - S o i l  t e s t  v a l u e s  a s  i n f l u e n c e d  b y  i r r i g a t e d  g r a i n  
s o r g h u m  r e s i d u e  m a n a g e m e n t  a n d  n i t r o g e n  f e r t i l i z a t i o n .  
G a r d e n  C i t y ,  K a n s a s .  
1 9 7 1 - 7 7 .  
S o i l  t e s t  v a l u e s l  
R e s i d o e  
A v a i l .  
A v a i l .  D T P A  
m a n a g e m e n t  N  r a t e  O . M .  N  
p  
Z n  
t r e a t m e n t  l b / a
2  
p H  
o / o  
p p m  
l b / a  p p m  
W o r k e d  i n  
8 0  
7 . 9  
2 . 0  
1 9  3 3  
1 . 0  
1 6 0  7 . 8  2 . 1  
3 8  
2 6  1 . 1  
R e m o v e d  8 0  7 . 9  2 . 0  1 7  
2 6  1 . 0  
1 6 0  
7 . 9  
2 . 0  
3 8  2 7  
1 . 0  
2 x  r e s i d u e  
8 0  
7 . 9  
2 . 0  1 6  
3 3  
1 . 1  
1 6 0  7 . 9  2 . 1  
3 0  
3 1  
1 . 1  
B u r n e d  8 0  7 . 9  2 . 1  1 8  
3 2  1 . 1  
1 6 0  
7 . 9  
2 . 0  
4 0  2 8  
1 . 0  
1 .  S a m p l e d  N o v e m b e r  1 9 7 6  t o  6  i n c h e s  d e e p .  
2 .  N  r a t e s  w e r e  1  0 0  I  b /  a  a n d  2 0 0  l b /  a  b e f o r e  
1 9 7 6 .  
T a b l e  4 . - S o i l  t e s t  v a l u e s  a s  i n f l u e n c e d  b y  i r r i g a t e d  w h e a t  
r e s i d u e  
m a n a g e m e n t  
a n d  n i t r o g e n  f e r t i l i z a t i o n .  
G a r d e n  
C i t y ,  K a n s a s .  
1 9 7 0 - 7 7 .  
S o i l  t e s t  v a l u e s ~  
R e s i d u e  A v a i l .  
A v a i J .  
D T P A  
m a n a g e m e n t  N  r a t e  
O . M .  N  
p  
Z n  
t r e a t m e n t  l b / a  
p H  
%  
p p m  
l b / a  
p p m  
W o r k e d  i n  
5 0  
7 . 8  
1 . 8  2 2  
2 4  1 . 2  
1 0 0  7 . 8  
1 . 8  
2 6  2 5  1 . 3  
R e m o v e d  
5 0  
7 . 8  
1 . 7  2 7  
2 3  1 . 1  
1 0 0  7 . 8  1 . 8  
2 4  
2 2  1 . 2  
2 x  r e s i d u e  
5 0  7 . 8  1 . 9  
2 2  2 4  
1 . 2  
1 0 0  7 . 8  1 . 9  
2 3  
2 3  1 . 3  
B u r n e d  5 0  7 . 8  
1 . 8  2 8  
2 3  1 . 2  
1 0 0  7 . 8  
1 . 8  2 6  2 4  
1 . 2 :  
1 .  S a m p l e d  N o v e m b e r  1 9 7 7  t o  6  i n c h e s  d e e p .  
P u b l i c a t i o n s  a n d  p u b l i c  m e e t i n g s  b y  t h e  K a n s a s  A g r i -
c u l t u r a l  E x p e r i m e n t  S t a t i o n  a r e  a v a i l a b l e  a n d  o p e n  t o  t h e  
p u b l i c  r e g a r d l e s s  o f  r a c e ,  c o l o r ,  n a t i o n a l  o r i g i n ,  s e x ,  o r  
r e l i g i o n .  2 . 5 M - 1  0 - 7 8  
